Substance P-like immunoreactivity in developing cranial parasympathetic neurons of the rat.
Substance P-like immunoreactivity (SPLI) has been observed in cell bodies of fetal cranial parasympathetic ganglia of rat. It first appears at day 16 of gestation at the same time as in cranial sensory ganglia. From day 17 to 21, SPLI neurons constitute most, if not all, submandibular-sublingual and intralingual ganglia, they form 30-40% of otic and pterygopalatine ganglia and numerous such neurons are found in the myenteric plexus of the esophagus as well as in pharyngeal and buccal walls. The immunoreactive material is thinly granular, and its appearance does not change with prenatal development. The immunoreactivity in cell bodies of parasympathetic ganglia decreases at the end of the gestational period, and cannot be evidenced any more in most cells of normal adult ganglia. However, the corresponding SPLI fibers remain intensely immunoreactive. When grafted to rat irides, which have been chemically depleted of intrinsic SPLI fibers, submandibular, otic and pterygopalatine ganglia from pre- or postnatal rats rapidly produce a large amount of SPLI fibers on the iris mimicking the pattern of sensory innervation. This proves the presence of SPLI neurons in adult parasympathetic ganglia, at least in experimental conditions. This study of fetuses and grafts demonstrates the existence of neurons in SPLI parasympathetic cranial ganglia which has been underestimated or ignored previously as a result of observations on adult ganglia. The very large proportion of SPLI neurons in the ganglia of the salivary gland might be of importance for the interpretation of experimental studies on the control of salivation. The presence of SPLI in all three types of peripheral ganglia, sensory, sympathetic and parasympathetic, raises the question of its functional significance in the different compartments of the peripheral nervous system.